Subinhibitory fluoroquinolone exposure selects for reduced beta-lactam susceptibility in methicillin-resistant Staphylococcus aureus and alterations in the SOS-mediated response.
Growth of fluoroquinolone (FQ)-susceptible methicillin-resistant Staphylococcus aureus (MRSA) in the presence of sub-MIC FQ has been shown to enhance methicillin resistance in traditional nosocomial MRSA isolates. We aimed to confirm this phenomenon in nine community-associated MRSA (CA-MRSA) clinical isolates, and to identify candidate genes that might account for this unusual phenotype. Overnight growth of CA-MRSA strains in tryptic soy broth containing a subinhibitory concentration of either ciprofloxacin or levofloxacin resulted in a concentration-related increase in the number of colonies that grew on nafcillin agar, such that about one CFU in four exhibited significantly higher resistance to nafcillin, with only a modest increase in FQ MIC. No mutations were found in the quinolone-resistance determining region of gyrA and grlA. DNA microarray studies of a representative levofloxacin-exposed clone found that gene expression was increased for 53 open reading frames (ORFs), including norR and mecA, and decreased for 10. The majority of these ORFs encode regulatory and stress response proteins. In conclusion, sublethal exposure to FQ alters the SOS response in CA-MRSA and selects in a non-lethal manner for stable mutants with enhanced expression of methicillin resistance.